cardiovascular homeostatic mechanisms. Our observations also suggest that both digitalis and noradrenaline are of limited value in this condition and that in certain circumstances noradrenaline may be positively harmful.
Dr A J V Cameron (Cardiac Department, Western Infirmary, Glasgow)
Deaths within the first forty-eight hours after admission to hospital account for over one-half of the high mortality in acute myocardial infarction. Numerous factors are involved but there is little doubt that sudden ventricular fibrillation is responsible for many of the rather unexpected fatalities. In patients critically ill with severe hypotension or congestive heart failure the terminal event is often a serious arrhythmia. Following the reports of Smith & Lawson (1958 on the protective effect of pure oxygen at a pressure of 2 atmospheres absolute in preventing ventricular fibrillation in dogs after ligation of the circumflex branch of the left coronary artery, it seemed that hyperbaric oxygen therapy might reduce the early mortality of human myocardial infarction. A preliminary report of a controlled clinical trial designed to investigate this possibility has already been published (Cameron et al. 1964) ; owing to the small number of patients in the trial at that time the findings were inconclusive. This communication presents the results obtained during the past three years in a series of 126 men admitted to hospital within twenty-four hours of the onset of myocardial infarction. Diagnosis was based on strict clinical, electrocardiographic and enzymatic criteria. On clinical assessment the illness was graded as severe, moderately severe, or mild. Severe cases were those presenting with pallor, sweating, coldness of the extremities, a systolic blood pressure of less than 80 mmHg and, except in the presence of complete heart block, a heart rate of more than 100 per min. In moderately severe cases there was orthopnta or dyspnoa and evidence of left ventricular failure or other signs of congestive cardiac failure. The remainder were classified as mild. The incidence of serious arrhythmias, including complete heart block, atrial fibrillation, ,atrial flutter and paroxysmal ventricular and supraventricular tachycardia was noted. All patients irrespective of their clinical grading were allocated for hyperbaric or ward treatment by random pairing in chronological order of admission to hospital'. Forty patients were given pure oxygen continuously by BLB mask at a flowrate of 8 to 10 1./min for forty-eight hours after admission, 20 patients (group A) at a pressure of 2 atmospheres absolute in a hyperbaric chamber, and 20 patients (group B) at a pressure of 1 atmosphere absolute in the ward. The remaining 86 patients (group C) had to be rejected from the trial because the hyperbaric chamber was not available. These rejects were not given continuous oxygen by BLB mask, but otherwise nursing and medical treatment was the same as for groups A and B. If oxygen was considered necessary for symptomatic treatment of patients in group C, it was given intermittently by a polythene facemask.
Results
In this analysis the results in groups A and B are described first. The combined results in groups A and B are then compared with the results in group C. Statistical analyses are based on standard methods.
Mortality
The mortality in the six weeks' period after infarction was the same in groups A and Bnamely, 6 deaths out of 20 patients in each. Four patients in group A and 3 in group B died within the first forty-eight hours. No evidence of oxygen toxicity was observed in any of the patients. In group C the mortality was greater than in groups A and B,. but the difference was not statistically significint (P=0-20). The proportion of deaths occurring in the first forty-eight hours in group C was similar to that in groups A'and B (Table 1) . ,The instructions for eacb pair were contained in sealed envelopes which were numbered serially and were opened as required after the decision had been made to admit the first member of a pair to the trial. If for any reason a suitable patient had to be rejected from the trial, his partner was rejected also Mortality related to clinical assessment ofseverity ( Table 2) : The relative number of patients in each of the three clinical grades was fairly similar in groups A and B, though there were mnpre severe cases in group A and more moderately severe cases in group B. All the severely ill patients in both groups died within forty-eight hours except one patient in group A who survived th,e initial critical period but died suddenly on the tenth day.
In group C the proportion of patients in each category was comparable to that in groups A and B, but the mortality in the moderately severe and mild cases was higher, though again the differences were not statistically significant (P= 022 and P=0-36 respectively). The severely ill patients in group C all died within forty-eight hours.
Mortality in patients with serious arrhythmias (Table 3) : The incidence of serious arrhythmias in groups A and B was comparable and the mortality was high especially during the first forty-eight hours. In group C the incidence of arrhythmias was, higher than in groups A and B; this difference was bordering on significance (P=0-064). The. mortality associated with arrhythmnias in group C was similar to that in groups A and B with two-' thirds of the deaths occurring in the first fortyeight hours.
Discussion
While no generally applicable conclusions can be drawn from such a relatively small series of patients, under the conditions of this trial, hyperbaric oxygen therapy apparently had no appreciable effect on the early mortality of myocardial infarction. One factor which may possibly have inMluenced this disappointing result is the relative inefficiency of the BLB mask (Ledingham 1963, unpublished data) . Unfortunately during most of the period of this trial, measurements of blood oxygen tension could not be made. Recently it has been possible to confirm the observations of on the arterial hypoxaemia associated with myocardial infarction and the, difficulty of raising the arterial blood oxygen tension in seriously ill patients. Thus in one man presenting with severe hypotension, metabolic acidosis and arterial hypoxemia, the arterial blood oxygen tension was only 90 mmHg after administration of pure oxygen for four hours by BLB mask at 2 atmospheres absolute and even with a very efficient Airmed mask the maximum level obtained was 180 mmHg. This patient died within twelve hours of admission. On the other hand, in a patient with no complications who made a good recovery the arterial blood oxygen tension was 328 mmHg using the BLB nmask at 2 atmospheres absolute and 980 mnimHg with the Airmed mask.
In this trial patients who were given pure oxygen by BLB mask at a pressure of 1 or 2 atmospheres absolute for forty-eight hours after admissiop had a lower mortality in the six weeks' period following infarction than patients not so treated. This seemed to be associated with a reduced incidence offatal arrhythmias particularly during the first forty-eight hours of the illness. Tlhese differences, however, were not statistically significant.
Pure oxygen administered efficiently at 1 or 2 atmospheres absolute may prove effective in reducing the early mortality of myocardial infarction and the incidence of potentially fatal arrhythmias but this can be decided only by further study of a larger series of patients under controlled conditions. Oxygen toxicity, fortunately not encountered so far in this work, may well be a limiting factor.
